BIOCHEMICAL SOCIETY TRANSACTIONS
confirming that the binding of PI in the absence of Mn2+ is reversible. This was also demonstrated by the fact that it was possible to separate I 32PlPl completely from the enzyme by Sephadex G-100 gel filtration. When Pi followed by MnZ+ was added to the enzyme, dialysis did not restore activity. However, a substantial proportion of the activity reappeared during storage after dialysis, suggesting that this treatment had produced a conformational change in the enzyme from which it only slowly recovered, rather than that MnZ+ bound the PI irreversibly to the enzyme. This conclusion was supported by the fact that gel filtration removed [ 32P1Pi from the enzyme even when Mn2+ had been added.
Inhibition of DNAase 4 by PI was not peculiar to the use of Mn2+ as the metal activator. Similar activity of this enzyme is achieved when Co2+, or Mg2+ plus Ca2+, is used in place of Mn2+, and higher activity with MnZ+ plus Ca2+. When these other ions, or ion combinations, were used, PI still inhibited strongly and with a similar dependence on addition sequence to that shown with Mn2+.
Some other fungal nucleases have been reported to be inhibited by PI (see, e.g., Linn & Lehman, 1965; Holloman & Holliday, 1973 From adult human femoral condyles, thin sections of articular cartilage were treated with salt, enzyme or alkali solutions to solubilize and recover the glycosaminoglycans. The efficiency of the solvents to extract glycosaminoglycans varied from < 15% to > 80%. Quantitative recovery of glycosaminoglycan, defined by the absence of colour on heating the cartilage residue with concentrated H,SO, and carbazole, was not obtained unless salt extraction was followed by treatment with 0.5 M-NaOH at 4°C.
Procedures for the extraction of glycosaminoglycans from mammalian connective tissues have used various solventto-tissue ratios (5 : 1 to 200: I), extraction times (6-48 h), and temperatures (4-37OC) (Malawista & Schubert, 1958; Pal & Schubert, 1965; Hoffman et al., 1967; Sajdera & Hascall, 1969; Miller et al., 1971; Gregory, 1973; Kempson et al., 1973; Steven & Thomas, 1973) . In the present study a common extraction procedure was used so as to permit a comparative evaluation of ten solvents: ( a ) water; (b) O.~M-NH,CI, pH 7.0; (c) 0.15~(0.9%)-NaCl, pH5.0; ( d ) 1.0M-NaCl, pH7.5; (e) 2.0M-CaC1,, pH 7.0; (f) 3.0~-MgCl,, pH 7.0; (g) 0.05 M-KPO,, pH7.6; (h) as (g) plus 0.2mg of trypsidml; (i) 6% (w/v) H202, pH7.0; (j) O~M -N~O H .
The ratio of solvent to cartilage was 250 : 1 (ml/g), with continuous slow rotary mixing for up to 44 h at 4°C; further experimental details are given in Fig. 1 and the preceding paper (Elliott & Gardner, 1980) . The quantity of cartilage glycosaminoglycans recovered by the ten solvents, with and without subsequent alkali treatment, is shown in Fig. 1 . When the glycosaminoglycans recovered by the solvent-plus-alkali treatment were examined, it was found that the overall differences were small (Fig. 1) . The selection of 0.2 M-NH,CI/O.S M-NaOH as the optimum procedure was influenced by the 'quality' of the collagen fibrils found in the residue remaining after glycosaminoglycan extraction. The absence of debris on these fibrils when examined by highresolution electron microscopy indicated comprehensive removal of non-collagenous matrix material, some of which was closely associated with the collagen fibrils (Elliott & Gardner, 1979) . The use of some of these solvents, including 0.5 M-NaOH, articular cartilage with ten solvents Extraction of the cartilage sections were carried out by using solvents (a-j; see the text) for 18 h at 4OC (twice) (when trypsin was used the temperature was increased to 2OoC). The residue remaining was then extracted with 0.5 M-NaOH for 4 h at 4OC (twice). The glycosaminoglycans were fractionated by cellulose acetate electrophoresis and measured after being complexed with Alcian Blue/O.O5 M-MgCl, (Elliott & Gardner, 1980) . Results are expressed as pg of glycosaminoglycan/mg of dried cartilage (mean values for seven assays). Solvents (a-j) are described in text. lilg, first-solvent-extracted glycosaminoglycan; 0 after additional extraction with 0.5 M-NaOH. 588th MEETING. BELFAST could, however, remove carbohydrate components covalently attached to collagen. Cartilage collagen (type II), with its higher carbohydrate content (Fessler & Fessler, 1978) , could therefore be chemical modified by the extraction procedure. That collagen was altered by the solvents is perhaps reflected in the variations in the banding patterns of collagen fibres that was observed after negative staining with uranyl acetate. The presence of soluble glucosamine, glucose and glucosyl-galactose residues from cartilage collagen could thus be inadvertingly attributed to glycosaminoglycans, if monosaccharide assay procedures were used.
The present study has shown that techniques developed to obtain proteoglycans in native or near-native condition from a wide range of connective tissues could be applied to the quantitative recovery of glycosaminoglycans from cartilage matrix, providing they were combined w i t h cold dilute alkali.
Glycosaminoglycan specific assays are recommended (Elliott & Gardner, 1977 , 1980 , owing to the presence of a considerable quantity of solubilized carbohydrate from other matrix glycoproteins, which could include collagen.
